The proteins of an isolate of caprine arthritis-encephalitis virus (CAEV) were analysed by SDS-PAGE and Western blotting. Monoclonal antibodies (MAbs) produced to the main core protein p24 and the small structural protein p14 also recognized two major polypeptides of Mr 41K and 55K in infected cell material, consistent with a precursor role for these gag polypeptides. In addition, the p24 MAbs detected a 33K polypeptide in extracellular virus preparations, while the p14 MAbs reacted strongly with a polypeptide of 18K (corresponding to structural protein p18) and weakly with another of 21K. The use of these MAbs in an indirect fluorescent antibody method revealed an intracytoplasmic location of these viral antigens in both mononucleated and multinucleated (syncytial) infected cells. Cross-reactivity with several other isolates indicated that these MAbs may be useful for diagnosis of CAEV infection.
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Laboratories, Parkville, Victoria, or Taramin, N.S.W., Australia). Near-confluent cells were infected with virus at an m.o.i, of 0.1 to 1-0 and adsorption of virus for 2 h at 37 °C was facilitated by addition of polybrene (Aldrich) at 4 ktg/ml. Infected cells were maintained at 37 °C or 31 °C in GMEM supplemented with 2~ FCS. Virus was harvested at 10 to 14 days and subsequently at weekly intervals. Depleted monolayers were reseeded with cultured LC cells.
Virus was concentrated from cleared infected cell growth medium by ammonium sulphate precipitation (50~) and subsequently purified on a 10~ to 40~ sodium diatrizoate gradient (Sigma) in NTE buffer (100 mM-NaC1, 10 mM Tris-HC1 pH 7.5, 1 mM-EDTA). Virus proteins were separated by electrophoresis in a 7 ~o to 15 ~o polyacrylamide/bisacrylamide gel containing SDS and urea (Speirs & Brady, 1981) and, after localization by Coomassie Brilliant Blue staining of a gel strip, the relevant areas were excised. Gel slices were homogenized (10 passages through a 5 ml syringe), proteins were eluted in NTE buffer by alternate freezing/thawing and shaking at 37 °C for 2 h (repeated five times), and the gel material then removed by centrifugation. These denatured protein preparations were found to be more effective as virus-specific immunogens than gradient-purified whole virus material.
Ten-week-old BALB/c female mice were immunized by either two or three intraperitoneal injections of 100 ~tg protein each, administered at least 6 weeks apart. Protein was emulsified in complete Freund's adjuvant for the first injection, in incomplete Freund's adjuvant for the initial boost (when three injections were used) and diluted in saline for the final boost. Hybridization of mouse spleens with NS1 myeloma cells was carried out by the method described by Walker et al. (1986) . Hybridoma supernatants were screened by a dot ELISA, using extracellular virus antigen that had been disrupted by repeated freezing and thawing, and a similarly treated mock-infected antigen as a control. The dot ELISA method used was based on that described by Smith et al. (1984) . Virus-specific hybridomas were subcloned and the immunoglobulin subclass was determined by a dot immunobinding assay as described by Beyer (1984) .
MAbs were tested for their reaction with viral proteins by Western blot analysis, using minigels and the transfer method of Kyhse-Andersen (1984) . Nine hybridomas producing MAbs against p24 (designated MAbs 24/1 to 9) and five producing MAbs against p14 (MAbs 14/1 to 5) were obtained. All the MAbs were assigned to the IgG1 subclass except MAbs 24/2 and 6, which were IgG2a. Fig. 1 shows the reactions of these MAbs in Western blots. A CAEVimmune goat serum control (lanes S) revealed virus-specific bands in extracellular ( Fig. ! b , c) and cell-associated ( Fig. 1 e, f) virus antigen and showed only slight reactions with mockinfected material ( Fig. 1 a, d ). With extracellular virus antigen, MAbs 24/1 to 7 reacted strongly with p24, most of them also reacted with bands at 55K, 41K and 33K and a few revealed faint bands at 23K, 21K, 16K and at the gel front ( Fig. 1 b) . MAbs 14/1 to 5 reacted strongly with p14 and with bands at 18K and 21K, and sometimes weakly with bands at 55K, 41K and 27K ( Fig.  1 c) . With infected cell antigen, MAbs 24/1 to 7 reacted strongly with 55K, 41K and 24K bands and sometimes weakly with a 27K band (Fig. 1 e) . MAbs 14/1 to 5 reacted predominantly with bands at 41K and 55K (Fig. l f) , while reactions with bands at 14K, 18K and 27K also occurred in some antigen preparations (not shown). These reactions were consistent with a precursor role for the 55K and 41K proteins which were predominantly cell-associated. The 33K protein was rarely detected in infected cell~preparations, suggesting that it may represent an intermediate stage in the maturation process of the extracellular virus particle. The structural proteins of the gag gene of retroviruses are derived by proteolytic cleavage of a polypeptide precursor (reviewed by Dickson et al., 1982) . In both VV and HIV, this gag gene precursor is believed to be a polypeptide of approximately 55K, as determined from pulse-chase experiments (Vigne et al., 1982; Robey et al., 1985) and from nucleic acid sequencing data (Sonigo et al., 1985; Ratner et al., 1985) . The appearance of several intermediates in the processing of gag precursors to the mature polypeptides has been well documented for avian and murine RNA tumour viruses (Dickson et al., 1982) . Several proteins which are serologically related to the major core protein have been observed in lysates of cells infected with VV (Vigne et al., 1982) , HIV (Robey et al., 1985) and EIAV (Henderson et al., 1987) in addition to the 55K polypeptide. However, little information is available to date on the production and processing of the CAEV gag gene product. The CAEV 55K, 41K and 33K polypeptides identified in this study may be analogous to the p55, p50 and p35 detected in VV (Vigne et al., 1982) , to the p55, p41 to p43 and p34 described for HIV (Robey et al., 1985) and to the p55, p40 and p35 of EIAV (Henderson et al., 1987) . We did not detect the cell-associated 49K polypeptide described for EIAV (Henderson et al., 1987) . However, under conditions of prolonged incubation with several changes of MAb, we detected a 70K CAEV protein which may be analogous to the 70K polypeptide present at low levels in HIV-l-infected cells (Robey et al., 1985) . Other CAEV protein bands detected only weakly by the MAbs to p24 and p14 may represent either degradation products or minor proteolytic fragments resulting from the incomplete cleavage of the gag gene precursor. To date, the significance of the serological relationship between p14 and p18 is not understood. The p14 polypeptide is likely to be a nucleic acid-binding protein by analogy with the VV p14 (Sonigo et al., 1985) , while p18 may be analogous to the p17 of HIV, which has been localized by immune electron microscopy to the internal surface of the envelope (Gelderblom et al., 1987) .
When HIV-1 Western blot strips (Commonwealth Serum Laboratories and Diagnostic Biotechnology) were tested with our MAbs and with anti-CAEV goat sera, and when CAEV Western blots were tested with sera from acquired immune deficiency syndrome (AIDS) patients (AIDS sera and strips supplied by Dr J. Downie and Dr A. Cunningham), no crossreactivity was observed. Lack of detectable antigenic relatedness between the gag gene products of HIV and CAEV or VV has been previously reported (Houwers & Goudsmit, 1986 ) using ELISA and immunoblotting, although some cross-reactivity between VV proteins and sera from AIDS patients has been demonstrated by immunoprecipitation (Lin et al., 1986) .
In an indirect immunofluorescent antibody (IFA) method using acetone-fixed cells (Fig. 2) , the MAbs to p14 and p24 detected viral antigen in virtually 100~ of the cells in cultures at the peak of infection. A previous report described production of detectable antigen in only 52 ~ of goat synovial membrane cells, which probably reflects the more permissive nature of the LC cells for CAEV (Dahlberg et al., 1981) . Proteins reacting with MAbs to p14 and p24 were found predominantly in the cytoplasm, as shown by IFA, but were also found at the cell membrane. There was little evidence for any intranuclear fluorescence as 
